Health risk due to RF radiation exposure from base station tower (BST) has been debated for years leading to public concerns. Thus, this preliminary study aims to measure, evaluate and analyze the exposure level on three selected BST around Kuala Nerus. The measurement of exposure level in terms of voltage amplitude (dBmV) data were recorded using spectrum analyzer. The trend of exposure level shows that the characteristics of environment around the BST sites contribute to the variation of voltage amplitude for all study sites. Besides, the radiation exposure level of BST depends on several factors such as: the distance from the radiation sources, the height of the tower, tilt and direction of the antennas fixed on the top of the tower, the number of antennas on single tower, the type of radiation pattern, the direction of main beam of radiation, the feeding power and the operating frequency.
Therefore, as a step to prevent negative effects on human health, International Commission on Non-Ionizing Radiation Protection (ICNIRP) as an international organization provides guidance on the health and environmental effects of (non-ionizing radiation) NIR to protect people and the environment from detrimental NIR exposure besides established responsible for the development guidelines of NIR exposure limits for the general public and workers [13] .
Many researchers have conducted studies to determine the level of EM field around BST to ensure does not exceed the limit guidelines. There are also researchers who conducted this study to determine the safety distance should be recommended as a guide for the development of residential areas and suitable for human activities. Such research is also supported by [10] who thought that a study on electromagnetic fields radiated from cellular phone base station antennas is very crucial to take precautions for human health. Hence, there is a study was conducted in Nigeria as a step to determine whether the level of EMF meet the standards have been established by ICNIRP [12] . Furthermore, many recent studies have focused on measurement and assessment of electric field strength (E) levels and there is a study carried out the measurements at various places near the cell towers inside residential areas in Kirkuk, Iraq and found that the radiation levels were above the recommended values [1, [14] [15] [16] [17] [18] [19] .
The main aim of the project is to measure and evaluate the RF EMF exposure in voltage amplitude reading from selected base station tower (BST) besides to identify the sources exists around the area study.
METHODOLOGY
In this study, the measurements of electric field strength has been conducted at three different base station tower sites around Kuala Nerus, Terengganu. One of the base station tower selected is near to the Universiti Sultan ZainalAbidin named BST1, which represents as sub-urban environment and another two base station tower are located in villages and nearer to the BatuRakit beach named BST2 and BST3 respectively which represent as rural environment. Furthermore, there are another five BST are located near to the beach of BatuRakit.
The measurements were performed at distances 50 m to about 500 m in the vicinity of the BST by standardize the data retrieval time from 10 am until 2 pm but on the different day. The measurement equipment consist of spectral analyser (model) connected to a directional receiving antenna was setup on the ground at every distance during 10 minutes at 1 second intervals and repeated for each site.
The exposure level in readings of voltage amplitude detected by spectrum analyser was recorded in decibel-millivolts (dBmV).
RESULTS AND DISCUSSION
In this study, there are two types of analysis that will be discussed. First, to determine the frequency sourced from BST for study sites named BST 1, BST 2 and BST 3. Second, to study the trend of exposure level in the measured of voltage amplitude related to the separation distance between BST and observation site. Besides, the factors that influenced the trend of the exposure level also taken into account.
First analysis was conducted to identify the frequency exist on spectrum readings and determine the sources available around the study area. Since focus of this research is to study the radiation pattern of source from the BST at various distances, so this analysis is to identify in advance the transmitted frequency source. It was found that all the highest frequency peaks are sourced from BST that have been studied.
The frequency was chosen not only because they have the highest high VA readings among others but also they are sourced from telecommunication BST. Based on the table above, the average difference BST 1 is higher at 63.27 and followed by BST 2 and BST 3 which 23.97 and 20.39 respectively. This due to the area BST 1 is denser compared to the area BST 2 and BST 3. This is because BST 1 is close to the two universities, busy roads, residential areas and shops while the BST 2 and BST 3 are located in rural areas and less of human activities. In addition, other factors that affect the value of voltage amplitude of high frequency peaks measured is either the number of users that access from the source or that source is close to the position of measurement instrument that have been set up. Obviously, in overall frequency of 945 MHz has the highest voltage amplitude value among of the highest for all sites. This may be the radiofrequency signal for the frequency to be transmitted at very high power.
Meanwhile, if a frequency peak has the highest exposure value for all distance as happens at the site BST 1, it means that power is transmitted from the source frequency is high compared to other sources. This is because, the higher the transmitted power causes the further the distance is taken for the attenuation to occur. The feeding power and the operating frequency. The distinctiveness of trends because of tilt degree of antennas are differences and the main beam direction for all BSTs are differ. However, clearly BST 2 and BST 3 shows a decline in the reading when the further the distance. Thus, it can be agreed that the further the distance from the source of exposure, the lower the exposure level.
But there is a difference in the pattern shown in Fig. 5 , which shows the further the distance, the increasing amplitude of voltage readings. This may be influenced by other factors such as the height BST. The data that is shown in the Table 3 anyobstructions appear and cause reflection, diffraction and diffusion by the physical objects to occur [22, 24] .
Studies showed that the NIR exposure has possible effects on human health which is not only can cause health effects such headaches, insomnia, dermatitis, miscarriage, effects on reproductive system but the most intimidate part is it may trigger and activate cancer cell [25] - [26] .
The base station tower (BST) erected close to residential areas to provide high quality coverage in the context of Quality of Service (QoS) [2, 27] is one of the most worrying source
